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3 INTRODUCTION

This report describes how operator and organizational maintenance is
* practiced in a sample of battalions within a mechanized infantry division. It also

describes maintenance doctrine, wherever doctrine and practice were found not to
coincide. These descriptions provide an early foundation for the development of a
maintenance performance system designed to enhance the effectiveness of

operator and organizational maintenance.

Previous surveys, observations, and measures of Army maintenance have
q. revealed a large number and wide variety of problems that affect maintenance

performance. (A listing of recent publications that identify maintenance problems
* *. ~is provided in the References section of this report.) In an initial step of this

project, the problems were analyzed and assigned to five broad categories-
'* command emphasis, management information, management and leadership pro-

ficiency, application of resources, and technical proficiency. They suggest the
primary avenues through which maintenance effectiveness can be enhanced.

To provide a firm basis for proceeding with this project, it was also neces-

sary to define, in detail, the practices now employed in operator and organizational
maintenance. Examination was made of preventive maintenance, fault discovery,
task assignment, work flow, parts supply, fault correction, evacuation to support
maintenance, publications, records, quality control, personnel resources, responsi-
bilities, working relationships, and training. Variations in practice from doctrine
were noted. Doctrine was defined by official publications that provided rules and
guidelines for conducting maintenance at these levels.

~:I~ 2.METHOD AND SCOPE
Information was obtained, organized, and analyzed from three types of

sources: data collected during a related project (Simpson and Fuller, 1980);
4 applicable Army publications; and observations made and interviews conducted

during field visits to four battalions (two armor and two infantry) at a FORSCOM

1 installation.



nceInterviews were conducted with 20 individuals assigned to various mainte-

nac positions within the four battalions. These responsibilities included:

battalion maintenance officer, automotive maintenance technician, battalion

maintenance sergeant, company motor officer, company motor sergeant, wheel

mechanic, track mechanic, TAMMS clerk, platoon leader, platoon sergeant, tank

-*~ commander, tank gunner, battalion motor officer, tank crewman, and M113 driver.

~ As preparation for conducting the interviews and as a basis for defining
- maintenance doctrine, the following publications were reviewed.

AR 11-14 Logistic Readiness

AR 7 10-2 Material Management for Using Units

* . ~AR 750-1 Army Materiel Maintenance Concepts and Policies
FM 29-2 Organizational Maintenance Operations

FM 43 -1 (Test) Organizational Maintenance Management
TM 38-750 The Army Maintenance Management System

TM 38-L,22-15-2 Division Logistics System (DLOGS)
DAPAM 5-2 Improvement Guide for Soldier Leaders

DAPAM 750-1 Maintenance Guide for Leaders

~ .~ST 17-155 Armor Battalion Organizational Maintenance System
N1 Analysis, USAARMS

ST 17-161 Student Guide to Maintenance Management, USAARMS

NATURE OF THIS REPORT

This report summarizes current practice with respect to each aspect of

operator and organizational maintenance. These practices, of course, are limited

to those of the four battalions investigated and cannot be generalized beyond them

at this time.

~ Detailed descriptions of each aspect of current maintenance practice are

provided in Appendix A. Notable variations of practice from doctrine are

indicated, as well as comments obtained from the individuals interviewed that
provided insights into maintenance practice and performance. An annotated listing

4 of local regulations and directives that relate to maintenance practice is presented

in Appendix B. Copies of maintenance forms that are employed in practice during

operator and organizational maintenance are provided in Appendix C.

2
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q MAINTENANCE PRACTICE

Operator and organizational maintenance, as practiced at the time of this

A report, are described in summary form here. Practice has been categorized into
major maintenance activities, such as preventive maintenance checks and services,
corrective maintenance and evacuation to support maintenance. Other considera-

-~ tions, such as availability of publications, personnel resources and responsibilities,
and training are also described. Appendix A provides a detailed description of
maintenance practices by topic, and identifies areas where practice diverges from

doctrine. The reader should note that the variations cited do not constitute an
evaluation of maintenance practice. No judgment is made or implied regarding the
positive or negative impact of these variations.

PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS)

Time periods for PMCS are listed on training schedules. However, the
specific checks and services to be performed are seldom if ever included on the
schedule. In armor units, operators, crews, and immediate supervisors are present

for PM CS. In infantry units, available operators are present but other crew

4. members and supervisors typically are not.

The emphasis during PMCS is on correcting faults and getting equipment off

deadline. TM's at the -10 level and other checklists are available but are seldom
used by operators. When faults are found the operators/crews attempt to make the

'~j needed repairs themselves. If they are unable to they go directly to a mechanic to
get him to perform the repair. Only if this procedure fails is a DA Form 2404,

Equipment Inspection and Maintenance Worksheet, completed and turned into the
-. ~, . ~ motor sergeant as a report of fault.

..-. Some faults are discovered during PMCS. However most major faults are
found only when the equipment malfunctions.

3



CORREC~IVE MAINTNANCE

The discovery of an equipment malfunction initiates a sequence of events

~ involving the equipment operator and crew and various personnel with organiza-

tional maintenance responsibilities. Corrective maintenance practice is described

p in the following narrative and illustrated in the flow chart of Figure 1.

.4. rpairUpon discovery of a fault the operator/crew determine whether or not the

rpiiswithin their capability. If they consider it to be so they proceed with the

repair. If not, notification of the fault is made directly to a mechanic. If the
* mechanic can identify and repair the fault, he does so with the assistance or in the

presence of the operator/crew. No formal notification of completion is made if
the repair can be effected in this manner. If a discovered fault cannot be

- identified and immediately repaired by operator/crew or mechanic, a DA Form

2404 is prepared by the operator/crew to give to the motor sergeant. Either the

motor sergeant, a more proficient mechanic, or the automotive maintenance

technician will identify the fault. If the repairs must be done by support
maintenance, the motor sergeant will initiate procedures for evacuation of the

3'1 equipment. However, if the repairs can be done at organizational level, the motor

sergeant will assign the repair to a mechanic. It is likely that the organizational

~ repair will be completed with the assistance of the operator/crew, again
.5. eliminating the need for any formal notification of return to service.

.~* When parts are required, either by operator/crew or mechanic, they are

requested from the PLL clerk.

b~4 If a mechanic has been assigned to the repair task by the motor sergeant,

the mechanic notifies the motor sergeant of repair completion, and annotates a DA
Form 2404 for the TAMMS clerk. Upon receipt of an annotated DA Form 2404, the
TAM MS clerkc posts the information to historical records in the DA Form 2408
series. The work done by the mechanic is seldom checked by the motor sergeant or

other maintenance supervisor.

4
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3 EVACUATION TO SUPPORT MAINTENANCE

Once a determination has been made that the equipment must be evacuated
to support maintenance, the motor sergeant has the TAM MS clerk prepare a DA
Form 2407 and two copies of the DA Form 2404, and remove the DA Form 2408-14

IR from the file. These forms are then sent as a package to the battalion
maintenance office. The sequence of procedures for evacuation is described in the
following narrative and illustrated in Figure 2.

The battalion-designated quality control inspector, typically a mechanic,

inspects the equipment. Then, the company mechanic, assisted by the

operator/crew, prepares the equipment for evacuation as directed by the quality
control inspector. At this time, the battalion maintenance office assumes
responsibility for the equipment. Either the automotive maintenance technician or

the battalion motor officer, the only two persons authorized, sign the DA Form

~ ~. 2407 as requesting officer.

The equipment to be repaired and all supporting paper work, DA Forms
2407, 2404, and 2408-14, are taken to the support unit shop by personnel from the
battalion maintenance office.

V. For tracked vehicles, just the item to be repaired, such as powerpack, sight,

etc., goes to the support shop. For wheeled vehicles, the entire vehicle is taken to
Q * the support shop. Only in special circumstances, such as when the unit is in the

field, will support personnel come to the customer equipment.

The support unit will accept the equipment only after all organizational
maintenance faults have been corrected or are noted in the DA Form 2408-14.

Upon notification by the support shop that the equipment is repaired,

* personnel from the battalion maintenance office go to the support unit, inspect the

* equipment, and, if they accept it, return the equipment to the battalion motor
pool Then, company maintenance personnel and/or the operator/crew obtain the

equipment from the battalion motor pool.

~ (~JMair* iance practice for evacuation of equipment to support maintenance

hft vitjt.- more burdensome than the procedures required by doctrine. Because

7
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of the burdensome procedures, combat units are reluctant to send their equipment

,% I to support maintenance. They either attempt to effect the repairs themselves or

make an informal arrangement with support personnel to come to the unit to

-C - perform the repair.

* Q REPAIR PARIS SUPPLY

When parts are needed for repairs, the person needing the parts, whether

* operator/crew or mechanic, goes directly to the company PLL clerk. Parts are

requested either orally or by use of a local form. If parts are not immediately

4 available, the PLL clerk takes action to obtain them through the supply system.

Some vehicle commanders and platoon sergeants seek needed parts outside the

supply system.

MAINTENANCE PUBLICATIONS

~ On the average, about 75 percent of the required -10 level Technical

Manuals (TM's) are on hand for use by operators. Mechanics' access to -20 and -20P
TM's is at a ratio of less than one TM per three items of equipment. Also, many of

the -20 and -20P manuals are either not of the latest edition or lack the most

~ *..recent changes.

* Maintenance managers operate without many of the regulations and other

* publications applicable to organizational maintenance management. For example,

the newly published FM 43-1 (Test), Organizational Maintenance Managers Guide,

was not found in the units visited.

MAINTENANCE RECORDS

TAMMS records are not rigorously maintained. Recorded information is

& 'p.frequently based on informal oral repoits or rough estimates.

Certain companies are now operating under a modified TOE in which they
* are not authorized both a TAMMS Clerk and a PLL Clerk, MOS 76D. However,

these companies do have both clerks, substituting either an MOS 19E or MOS 11B
:3 . for work in MOS 76D.

10



Maintenance managers are not familiar, in detail, with TAMMS procedures,
* * having received no formal training in them. The battalion motor officers and most

of the company executive officers had not been to a motor officer training course.
<K 27Also, half of the company motor sergeants did not have a 63-series MOS as their

primary MOS.

QUALITY CONTROL

At the company maintenance level, few quality control procedures are

established. At the battalion maintenance level inspections are made of all

equipment to be evacuated to support maintenance. In accordance with brigade
standard operating procedures, each battalion operates an inspection point where

all wheeled vehicles scheduled to be dispatched are inspected before leaving the
motor pool. Also at the battalion maintenance level there is an editing point for

checking all repair parts requisitions prior to their submission.

PERSONNEL RESOURCES

U Maintenance sections have the numbers of personnel authorized by TOE or

MTOE. However, assigned personnel have lower rank and skill levels than those
authorized.

Maintenance sections have been supplemented by the assignment of addi-

tional personnel beyond ones authorized by TOE. At company level, the mainte-

nance section has an additional clerk and an additional person to operate a tool
~ .~ room. At battalion level, the maintenance sections are augmented with persons

who handle quality control, operate a dispatch inspection point and tool room,

* monitor the Army Oil Analysis Program, and edit PLL requisitions.

RESPONSIBILITIES

Responsibilities and duties of maintenance personnel vary widely depending

upon individual skills and interests, desires of commanders and other supervisors,

and local needs or conditions. The battalion executive officer is commonly

responsible for logistics readiness and provides general supervision of maintenance



activities. The battalion motor officer functions as a staff officer concerned with
operational readiness status and is not directly involved in the details of mainte-

nance operations. The company motor officer is an extra duty of the company

executive officer.

IP The automotive maintenance technician is a technical expert who also

directs quality control, records, and repair parts sections. The battalion motor

sergeant supervises maintenance and recovery operations as does the company
motor sergeant.

BATFALION/COMPANY DIVISION OF WORK

'~ .~'Company maintenance sections are authorized to perform the same level of
repairs as battalion maintenance sections and perform all of their own work

- whenever possible. Only on rare occasions do companies call on battalion mainte-

nance for assistance. Battalion maintenance resources are applied primarily to

performing periodic services on combat vehicles.

j Support units never provide recovery or evacuation services to the combat

units and seldom accomplish work on site.

Battalion maintenance handles repair parts supply in about half of the units

that have a co-located PLL. In the remaining units each company handles its own

repair parts requests channeling them through the battalion.

MAINTENANCE TRAINING

All vehicle operators go through a two-week driver training course on post
which includes some instruction in PMCS. Some units also send selected mechanics

to an on-post mechanic's course. However, aside from these courses, units rely
* exclusively on work experience for the development of skills and knowledge. No

* supervised on-the-job training or other type of technical training is provided in the

- unit.

12
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APPENDIX A

S DETAILED DESCRIPTIONS OF MAINTENANCE PRACTICE,

INCLUDING VARIATIONS FROM DOCTRINE

* Detailed descriptions of each major aspect of current operator and organi-
~ zational maintenance practice is provided in this appendix. For each aspect of

maintenance, practice is described. Specific activities that vary from doctrine are

underlined. For each variation, doctrine is summarized and referenced in a box at
~ the right-hand side of the page.

Variations described here are not meant to be evaluative. No judgment is
made or implied, at this time, regarding the impact (positive or negative) that

variations might have on maintenance effectiveness.
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PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS)

.. !-Practice Variations from Doctrine

Time for PMCS is included on the training Adequate time must
schedule when units are in garrison. The time is be allotted during duty

allotedin ourhourbloks n amor nit, bt i ashours for preventive
allotedin ourhourbloks n amor nit, bt i asmaintenance (AR 11-

low as two-hour blocks in mechanized infantry units. 14). A recommended
~ time frame for tracked

Certin aintnane obectves re ublihedvehicles would be four-
~J Crtan manteanc objcties re pblihedhour blocks (Par 4-2c,

in division regulations (750-6) and battalion SOP's. FM 29-2).
* However, neither these nor other specific mainte- -_____________

nance objectives appear on the training schedule. The training schedule

Assignment of specific objectives is done by initia- should state precisely
what services are to

~ > ~ tive of individual vehicle commander or platoon be performed (Par 4-

sergeants. A2a, FM 29-2).

.dDrivers, other crew members, tank

SI. commanders, and platoon sergeants are present for Mitnnei omn
Mantnac isaom-n

PMCS in armor units. Only drivers are present in responsibility (Par I-
infantry units. 3b, AR 750-1).

In armor units, tank commanders and other

immediate supervisors are familiar with PMCS and Supervisors must be fam-

troubleshooting techniques, while infantry unit first- tlirublehooting and
time supervisors, in general, are not. Neither armor have a comprehensive

nor nfatrysuprviors avea cmprheniveknowledge of TM 38-750nor nfatrysuprviors avea cmprhenive(Par 7-2a, FM 2 9-2).
knowledge of TM 38-750 (TAMMS).

-. 51.



" PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS)

Practice Variations from Doctrine

Before-operation checks are usually done

S'during PMCS periods and before operating the vehicle
Si.aOperator/crew mustin the field. During-operation checks are usually complete PMCS before-,

done only when a fault is found, i.e., the equipment during-, and after-opera-
breaks down. After-operation checks are typically tion checks (-10 level

TM for equipment, Par
not performed. 2-9, FM 29-2).

Operators/crews usually use -10 level TM in

performing PMCS. The -10 lists are supplemented in

some units by special checklists overprinted on DA

Form 2404's. These checklists are derived from unit

inspection standards published in division circulars

(20-49 and 20-52) and are primarily used by mainte-

nance personnel, not by operators/crews.

Faults are usually reported orally to a Operator/crew record

mechanic. Operators/crews complete a DA Form uncorrected faults on
%o , DA Form 2404 (Par 3-

2404 only when they can't get a mechanic to immedi- DA FM 2404 Par -4, TM 38-750; Par 7-
- ately come fix the fault. 5, FM 29-2).

Typically no maintenance training for Maintenance training

operators or crews is done by the units, nor is any for operators and crews

shown on the training schedules. is combat training, and
,17 stshould be shown on the
V, training schedule (Par

4-2a, FM 29-2).

17



PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS)

Practice Variations from Doctrine

Notes and Interview Comments

One unit initiated a program for training

operators to do P MCS. Two vehicles a day are

brought to the battalion maintenance shop where
~,; . ~ battalion mechanics show the operators how to

perform PMCS. It takes six weeks to do the entire

vehicle fleet so each vehicle comes into the
I battalion maintenance shop once every six weeks.

\ Operators and crews generally felt that they

performed all PMCS within their capabilities and also
~; did jobs that should be done by mechanics. On the

~ -~ other hand, mechanics and maintenance supervisors

* felt that maintenance personnel were usually called
too quickly, and that operators/crews should exert

more effort before calling them.

- During PMCS periods, the emphasis is not on
preventive maintenance, but rather is on getting

equipment off deadline, i.e., fixing faults that have

already occurred rather than preventing new ones.

Several respondents noted that only minor faults
were found during PMCS. The major faults were

found when the equipment broke down.

.. ~ 18
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CORRECIVE MAINTENANCE

Practice Variations from Doctrine

Unscheduled corrective maintenance require- The majorityof work

ments constitute the majority of work done at the consists of scheduled

• organizational level. services (Par 5-21a,FM 29-2).
The emphasis in corrective maintenance is on

keeping equipment operationally ready. Attempts

Sare made to repair faults as soon as they are found
and keep equipment off deadline (not operationally

ready) or, if the equipment is deadlined, to return it

to operational status as soon as possible.

About half of maintenance faults are dis- The operator/crew must
report faults as soon

covered when the equipment breaks down. The other as they are suspected
half are found during PMCS, periodic services and or detected (Par 7-5,

FM 29-2). Faults are
inspections, or as a result of the Army Oil Analysis commonly identified

Program (AQAP). Inspection includes dispatch during PMCS (Par 7-5,
FM 43-1) (Test).

! inspection, command inspection, and technical

inspections done prior to entry into support main-

A tenance.

When a fault is discovered, the operator/crew
.' " fix the fault themselves whenever possible. If parts

are needed for a repair, they are obtained directly Operator/crew-performed

from the PLL clerk. Operator/crew-performed repairs requiring parts
D

I  
are to be recorded on

repairs are not recorded on a DA Form 2404. a to 20 (ard3d4,,.. DA Form 2404 (Par 3-4,TM 38-750).

". N -
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CORRECTIVE MAINTENANCE

Practice Variations from Doctrine

If the operator is not
authorized or able to

2 accomplish the repair,
he must report the defect
on DA Form 2404 to

If operator/crew cannot repair a fault, theyui aneac esne(Par 7-5, FM 29-2; Par
orally request a mechanic to make the repair without 3-4, TM 38-750).

writing the fault up on _a DA Form 2404. If a
mechanic is not available, they will either attempt Only repairs authorized

to do the repair themselves or report the fault to the at the operator/crew
level are to be performed

company motor sergeant on a DA Form 2404. by operator/crew (Par
1-10 and Appendix 14,

If a mechanic is available and he can identify TM 9-2350- 215-20;
~'J ~-'Par 7-13, FM 43-1; Par

and repair a fault, he does so. Often he relies on his 7-13, FM 43-1 (Test)).

knowledge and/or the advice of more experienced

mechanics to guide him, rather than use a technical

manual. Any necessary parts are obtained from PLL

clerk.

Work assignment for mechanics on corrective

maintenance is most commonly initiated by the
operator. He finds a mechanic that is available and Maintenance supervisor

gets him to come make the repairs. Essentially the assigns mechanic to

mechanic assigns himself to a job. The motor verify and repair reported
fault (Par 5-21, FM

.'..sergeant assigns a repair job to a mechanic when the 29-2; Par 7-6, 7-12, FM

operator can't find a mechanic available and reports 43-1 (Test)).

the fault to the company motor sergeant on a DA

Form 2404.

N. 20



CORRECHiVE MAINTENANCE

Practice Variations from Doctrine

4 The motor sergeant maintains a status board

q for tracking the faults reported to him. The usual
system is a board with vehicle numbers on it and a

~ slot or jacket below each number. When a DA Form

~ .9 2404 is received, the motor sergeant puts it in the

slot for that vehicle until repairs are completed.
This provides a visual indication of equipment

needing repair and is a basis for assigning priority

work to mechanics. Another work control system is a
chart covered with acetate and notations of repair Company motor sergeant

istatus made in grease pencil. should assign all tasks
~. '-that a mechanic does,

The company motor sergeant is often not and should check the
awar tht rpair ar taing lac, dd no asignmechanic's work to assure
awar tht rpair ar taing lac, dd no &si~nquality control (Par

the job, and cannot make appropriate quality control 10-5, FM 29-2; Par
*checks. 7-12, FM 43-i (Test)).

Sometimes the mechanic will orally inform the Mechanic initials appro-
motor sergeant of repairs he did as a result of an priate repair on DA

Form 2404 when completed
o, 'oeator/crew informal request. (Par 3-4, TM 38-750;

Par 7-12, FM 43-1 (Test)).
%j .,'The mechanic might also orally inform the

TAM MS clerk of repairs he did which required parts Since all repairs done
*.* or deadlined a vehicle, because the TAM MS clerk b ehnco eurn

need tht iforatio intheprearaton f oherparts should be written
need tht iforatio intheprearaton f oherup on a DA Form 2404,
formsthe TAM MS clerk shouldforms.get required information

from that form (Par
3-4, TM 38-750).

21



CORRECTIVE MAINTENANCE

.~ -Practice Variations from Doctrine

If a mechanic cannot identify or repair a fault,

the operator/crew prepares a DA Form 2404 and
gives that form to the company motor sergeant as a

report of fault.

The motor sergeant then checks the fault. If
he can identify the fault, he assigns a mechanic to
repair the fault, showing him how if necessary. If the The company motor

sergeant should supervise
company motor sergeant has no mechanic available, repairs or use them for

he mghtdo he rpai hiself Soe mtorOJT, not do them himself
he mghtdo he rpai hiself Soe mtor(Par 2-9, FM 29-2; Par

sergeants spend at least half their time doing repairs. 7-13, FM 43-1 (Test)).

If the company motor sergeant cannot
* - determine the cause of a fault, he consults the

S battalion maintenance sergeant or the automotive
maintenance technician.

N If company maintenance personnel cannot

leperform the repair, then battalion mechanics might Use the DA Form 2407
,.:perform it. Battalion maintenance requires the for all requests for support

cmayto submit DA Form 2407 only on welding maintenance (Par 3-6,
companyTM 38-750).

jobs. However, the battalion welder often does jobs

~~ ~ for companies on an informal request basis without _____________

f illing out DA Form 2407. Repairs should be accom-
plished at lowest autho-

Company and battalion maintenance sections rized level, but should
perform the same level of repairs. Both sometimes at levels lower than autho-
do repairs authorized only at direct support level. rized in the Maintenance

Allocation Chart (Appendix~. *.~ - Parts needed to accomplish DS-level repairs are anPr1-0TM9
obtained outside regular supply channels. The level 2350- 215-20; Par 7-13,

FM 43-1 (Test)).
~ .. ~ at which repairs are accomplished seems to depend

22



CORRECTIVE MAINTENANCE

Practice Variations from Doctrine

more on the urgency of a repair job, the skill level of

mechanics, and the workload in the respective

maintenance shops than on the doctrinally authorized

task levels.

When the mechanic has completed a repair

task assigned by the motor sergeant, the mechanic

notifies the motor sergeant of job completion. Ifa
DA Form 2404 has been filled out, the mechanic

* initials the repairs he has completed on that form.

Quality control procedures
A quality control check is performed on fewer must be established

than half the repairs assigned by the motor sergeant. in tea fuinctionalnaea
Whether or not a mechanic's work is checked depends operation in order to

on the mechanic and how busy the company motor ensure that all required
steps of a job have been

sergeant is. Many mechanic's repair jobs are never correctly completed (Par

checked. At other times the platoon sergeant or tank 42 M 2-)

S commander, if they are knowledgeable, might check

the mechanic's work on their own vehicles.
Maintenance work flow

To summarize, the corrective maintenance is from operator/crew
to vehicle commander,

*: ~ work flow is from operator/crew to mechanics and to platoon leader/sergeant,
back to operator/crew. If neither can accomplish the to motor sergeant, to

needd rpais, ten he otorserean is otiiedmechanic and records.
nee earte h oo egaioiid Flow is reversed after

adhe directs further actions to complete the repair (Page C-30, FM
29-2).

repairs. The vehicle commander and the platoon
leader/sergeant enter the work request flow only if

there is a particular or unusual problem.

23
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CORRECTIVE MAINTENANCE

Practice Variations from Doctrine

Notes and Interview Comments

Many mechanics said that over half the repairs

they did were the result of informal oral requests

~ from operator/crew rather than assignments from the

company motor sergeant.

Both TAMMS clerks interviewed said that 80%

of the information on parts replacement and dead-

lined vehicles is orally reported. The other 20%

comes from DA Form 2404's.

* .**Mechanics said that most jobs were done right

the first time. However, supervisors said that only
50% of repair jobs were done correctly the first time.

S2



::-. !.EVACUATION TO SUPPORT MAINTENANCE

-. Practice Variations from Doctrine

COMPANY-LEVEL PROCEDURES

Initial determination of a need to evacuate
equipment to the support unit is made by the

- j* ..*operator/crew, platoon sergeant, mechanic, or
company motor sergeant. However, any request for

~ ~. evacuation is cleared through the company motor
24 sergeant who decides whether to transmit the request

to battalion maintenance or hadethe rpi

problem at the organizational level. If he decides to _____________

transmit the request to battalion maintenance, he Only DA Form 2407 is
required (Par 5-22b,

~ :..: requests the TAM MS clerk prepare a DA Form 2407FM2-)Mehnc
and two copies of DA Form 2404. These forms along maintenance supervisor

prepares DA Form 2407
with a copy of DA Form 2408-14 are then sent to the (a -5 M4-
battalion maintenance office. The company motor (Test)).

officer or company commander is not normally

involved in any review of DA Form 2407.

* .'.'/BATTALION-LEVEL PROCEDURES

N ~ The battalion quality control inspector, usuall

be evacuated and decide whether to transmit the 22b, FM 29-2).
'*'. .* ~ request to the support unit or handle the repair at

organizational level. If he decides to transmit the
request to the support unit, he then directs a

company mechanic, assisted by operator/crew, to
prepare the equipment for evacuation. When the

quality control inspector is satisfied that the
equipment is ready for evacuation, he so reports to

25
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EVACUATION TO SUPPORT MAINTENANCE

> -;Practice Variations from Doctrine

the automotive mainterince technician or battalion Repairs are accomplished
motor officer, who are the only persons authorized on site whenever possible

d~. ~ t sin D Fom 207 a reuesingoffcer As(Par 1-3b and 3-3f, ARto sgn A Frm 207 s rquetingoffcer As750-1). Operator/crew
required by the support unit SOP, the equipment and should deliver equipment

to support unit shop and
all supporting paperwork, DA Forms 2407, 2404, andstywheqimn
2408-14 are taken to the support unit shop byuntil it is accepted by

the support unit (Par
personnel from battalion maintenance. 5-22b, FM 29-2).

SUPPORT UNIT PROCEDURES

.~ .,In a garrison situation, SOP is that virtually all The support unit mainte-
evacuated equipment must be repaired in the support nance control supervisor

unit shop. Only in special circumstances, i.e., when will determine for each
job if the repair is to

the unit is in the field, will support personnel come to be accomplished on site

the customer unit. When the equipment ariesa or in the support unit
; -. shop (Par 5-2 2b, F M

-the shop, inpcosfrom the supr ntproma 29-2).

complete technical inspection prior to accepting

equipment for repair. If uncorrected organizational
leve falts are foud duing insectonThe support unit hasleve falts are foud duing insectonthe option of accepting

organizational maintenance has 72 hours to correct equipment with organiza-
them or the job will be refused. The support unit will tional maintenance defi-

ciencies and providing
accet equipment only after all organizational the customer unit with

mainenace ault hae ben crretedor ae nteda list of organizationalmainenace ault hae ben crretedor ae nteddeficiencies and materiel
on DA Form 2408-14. defects when repair

-p is completed and equip-
ment is returned to cus-
tomer control (Par 5-
22b, FM 29-2).

26
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EVACUATION TO SUPPORT MAINTENANCE

Practice Variations from Doctrine

v RETURN TO SERVICE

After the support unit completes repairs, the
support unit shop notifies battalion maintenance.

Personnel from battalion maintenance go to the

support unit, inspect and accept the equipment, and
- return it to the battalion motor pool. The battalion

then notifies company personnel who pick up the
equipment from battalion maintenance.

Note and Interview Comments

~. e ~Company maintenance personnel say that
often battalion maintenance personnel will accept a

S support unit repair without inspecting it. This leads
to many pieces of equipment being returned which
still have problems. Company maintenance is then
forced to take care of these problems.

*5%.
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REPAIR PARTS SUPPLY ACTION

Whe pat ractice rpisthpeonVariations from Doctrine

needing the parts, whether operator/crew or

mechanic, goes directly to the company PLL clerk.

Parts are requested either orally or by use of a local

form, called a "want slip."

.~ If the needed part is in stock, it is issued
immediately to the person requesting it. The PLL

clerk then annotates his inventory document, a
computer printout, and takes action to request a

replacement part. Parts are available 80-90% of the

time. If parts are not available, the PLL clerk fills

out a requisition and submits it. The person

requesting the parts then attempts to procure the

.1parts elsewhere outside the supply system. Some

*:~ vehicle commanders and platoon sergeants appear to

ZJ prefer tt method to reliance on the supply system.
Requisitions by the PLL clerk are not checked

A' for accuracy at the company level, but are edited at
.1battalion. The division supply point maintains IA physical inventory

. ~ records on requisition error rate, of PLL stocks will be
conducted every six months

PLL inventories are usually spot checks. Full (Par 2-38d, AR 710-2).
inventories are seldom done. The goal for inventory

accurcy is97%.The inventory accuracy
~ K. accracyis 9%s[ould be 100% (Par

4-2e, FM 2 9-2).

u4~ 28



REPAIR PARTS SUPPLY ACTION

Practice Variations from Ioctrine

Notes and Interview Comments

One infantry battalion visited had co-located

PLL at battalion level, and the other infantry

? ~battalion was in the process of changing to co-

located PLL. Neither of the two tank battalions had

* .co-located PLL.
In the battalion changing to co-located PLL,

plans are to restrict parts requests to mechanics and

require use of DA Form 2407-1, but this had not yet

been implemented.

,- Requisition error rate varied from four
percent in the battalion with co-located PLL to 15

percent in other battalions. High error rates are
attributed primarily to requisitions from

headquarters and combat support companies, not line

companies. High error rates were also given as a

*reason by battalion maintenance for co-locating PLL

at battalion.

2e " ' Line companies have a lower requisition error

rate than headquarters or combat support units

because the types of equipment in line companies are

limited and the same items are continually requested.

Headquarters and combat support units have a

greater diversity of equipment and requisitions are

less repetitive.

.9
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REPAIR PARTS SUPPLY ACTION

Practice Variations from Doctrine

Some respondents indicated that it took much

longer to get requisitioned parts at this post than at

other places where they had been stationed and, as a

consequence, the maintenance effort locally is in

* worse shape than at other installations.

~3



if. MAINTENANCE PUBLICATIONS

Practice Variations from Doctrine

:: Approximately 75 percent of equipment

* -. operators have a -10 level TM for their eqiuipment.

Many of the -101s, however, are not the most current Publications must be
onesor re ot he orrct vrsins or he ode ofavailable and should
onesor re ot he orrct vrsins or he ode ofbe current (Par 4-2g,

FM 29-2).
A equipment on hand. The -10 level TM are ____________

supplemented by local checklists derived from Fort

I' ? ~Carson circulars.________________

The M'sandchecliss tat re aailbleareOperators/crew perform
The M'sandchecliss tat re aailblearePMCS checks using -

not routinely used by operators/crews. Often 10 level TM (Par 2-9j,

operators believe that they have done the checks in 43 - ; Test)). F

: %Cthe manual enough times that they know the routine,431(et)

so they don't need to use the manual anymore.

Similarly, mechanics rely on their experience Mechanics consult -20
level TM's when diagnosing

or consult someone else in lieu of using a -20 TM. faults (Par 2-9e, FM
. 29-2; Par 7-7, FM 43-

4 .When requesting parts, the mechanic tells the PLL 1 (Test)).
clerk the type of parts needed, and lets the PLL clerk

-. . worry about the stock number and other parts data.

Notes and Interview Comments

Availability of current maintenance publica-

~....~.*.tions appears to be a problem, particularly at the

company level. The publications that are on hand are

not sufficiently used.

Publications are also needed by maintenance

... ~ ~..managers. Battalion maintenance usually has a full
set, but company shops do not. Several management
publications that were available in the company were

out of date. TM 38-750 lacked change 3, for

example.
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q MAINTENANCE RECORDS

Practice Variations from Doctrine

Complete and accurate
p records must be kept

(Par 1-7b, TM 38-750).
All maintenance informa-*Most of the information recorded (about 80 tion needed for TAM MS

§~ *.percent) in TAM MS is based on oral reports or on records should be filled
estiates in on DA Form 2404

estimtes.(Par 3-4, TM 38-750).
~; ~DA Form 2404 is not always filled out by

'4 ~.if the operator is notoperator/crew when they have detected a fault they authiorized or able to
*cannot fix. Usually DA Form 2404 is filled out only accomplish the repair,

m whn oeraor/rew annt gt amechnicto omehe must report the defect
whenopeatorcre canot et amecanicto omeon DA Form 2404 to

fix the problem. (See the section on Corrective unit maintenance personnel
Mainenane.)(Par 7-5, FM 29-2; Par

DA Form 2404 is not used to request repair

'4' parts. Instead, a local form called a "want slip" is
used which goes directly from operator/crew to the

4 ~: PLL clerk. (See the section on Repair Parts Supply.)
DA Form 2406 is filled out daily by the

TAMMS clerk. The company motor officer uses this

form as a basis for his daily reports to the company

*~ :~:commander on the operational readiness state of
company vehicles.

* DD Form 314 is used to schedule services for
company vehicles. When one service is performed,

* the TAMMS clerk notes it on DD Foim 314 and

schedules the next service. Organizational

NORS/NORM time is also recorded on DD Form 314.
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MAINTENANCE RECORDS

T. Practice Variations from Doctrine

DA Form 2407 is used by organizational main-

Qtenance when requesting evacuation of a repair job to

direct support. It is also used by company

maintenance to request welding jobs from battalion

maintenance. However, not all welding jobs done are

requested on DA Form 2407 as the battalion welder

.J will often do jobs on an informal request basis. (See

Corrective Maintenance.)
Supervisors need a

For the most part, the TAMMS clerk is more comprehensive knowledge
of TAM MS records andknowledgeable about TAMMS procedures than are forms flow (Par 2-9,

.maintenance supervisors. Typically supervisors have 7-2, FM 29-2; Par 6-24,
had no training in TAMMS procedures. 25, FM 43-1 (Test)).

Several forms that should be filled out by DA Form 2408-1, cols

operator/crew are not because crew members cannot b-g will be filled out
fill them out properly. These forms include DA by operator/crew (Par

.- %,4-5, TM 38-750). DA
Forms 2408-1 and 2408-4. The operator or tank Form 2408-4 will be
commander fills out scratch copies of these forms filled out by user (Par

4-6, TM 38-750).
* - and gives them to the TAM MS clerk, who transfers
.. , the information to permanent copies of those forms.

" Installation Form 48 is a local form used by

% the TAMMS clerk to record Oil Analysis for AOAP.

-A: The information on the local form is used to fill out

the tag (DA Form 2026) which is attached to the
sample before it goes to the AOAP lab. The local

form is saved and used as a basis for the monthly

AOAP report to battalion.

. -,3
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' ."MAINTENANCE RECORDS

Practice Variations from Doctrine

4 Some company maintenance sections are now

4operating under a modified TOE in which they are
authorized one PLL/TAMMS clerk. However, most

-' ? companies find that handling both PLL and TAMMS is,..'.". . "Personnel resources
too much for one person so a tank crewman (MOS allocated by the TOE
19E) or an infantryman (MOS 111B) is usually put to or MTOE are sufficientorsto accomplish required

work full time as a TAMMS clerk. Battalion main- tasks (Par 2-3, FM 29-
tenance is authorized a TAMMS clerk but not a PLL 2).

_clerk, so they usually have a mechanic working full

time as a PLL clerk.

Notes and Interview Comments

DA Form 2407-1 is planned for use by

mechanics in requesting repair parts at one battalion.

However, this practice had not been instituted.

One of five battalion or company motor

officers interviewed had taken a motor officer

training course. One motor sergeant interviewed had

i ""taken an on-post TAMMS course but felt that he

knew only the basics and could not really inspect

rTAMMS records for errors.

T..3...

V, . .•
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QUALITY CONTROL

Practice Variations from Doctrine

Quality control procedures
must be established in

At the company level, few specific quality each functional area
actions are taken. There is no designated in the maintenance opera-

control tion (Par 4-2, FM 29-
quality control section or inspector. Substantially 2). Company should~have a quality control
less than half the repairs performed by company

section (Par 10-6, FM
mechanics are inspected by the company motor 29-2).

sergeant. Most, if checked, are checked by the tank
commander of the vehicle being repaired or his All repairs performed

platoon sergeant, by company mechanics
paoonshould be checked by

the company motor ser-
Company motor sergeants, will spot check the geant (Par 5-21, FMM 29-2; Par 7-12, FM 43-

supply requisition forms, DA Forms 2765 and 2765-1 1 (Test)).

from time to time. For the most part, however, the1

; '. :. PLL clerk is responsible for the accuracy of these PLL clerk works under
forms therwokune

forms. the supervision of the
motor sergeant (Par

The TAMMS records are also spot checked 2-9g, FM 29-2).

,,. occasionally, but the TAMMS clerks themselves are

ON, mostly responsible for keeping the records straight.

Normally the TAMMS clerks know more about the

intricacies of TAMMS record keeping than do main-

tenance supervisors.

i. In battalion maintenance, quality control is

more extensive. Battalion mechanics perform a

variety of quality control inspections. Usually one or

L . two mechanics have primary responsibility for

performing these inspections and report directly to

the automotive maintenance technician.

35
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QUALITY CONTROL

Practice Variations from Doctrine

Battalion inspectors check all equipment to be

evacuated to support maintenance for uncorrected

organizational level deficiencies. Any such

deficiencies found are either corrected by the
9.. company or written up on DA Form 2408-14.

In accordance with brigade SOP, each

battalion operates an inspection point where all

wheeled vehicles scheduled to be dispatched are

inspected before leaving the motor pooL

Corrective maintenance performed by

battalion mechanics is usually checked by either a

senior mechanic or the battalion maintenance

sergeant.

The battalion also operates an editing point

for checking all repair parts requisitions prior to

their submission. (See the section on Repair Parts

Supply Action.)

SScheduled services are used at both battalion

and company level as a quality control measure.
:! - Mechanics perform a technical inspection on a

vehicle during periodic servicing so that faults not

detected during PMCS can be corrected.

36
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U: PERSONNEL RESOURCES

Practice Variations from Doctrine

Maintenance sections generally have the

numbers of personnel authorized by TOE or MTOE.

However, assigned personnel have lower rank and TOE authorized rank
for BMO is captain (TOE

- skill levels than those authorized. For example, the 17-36h).

" & battalion motor officer is likely to be a lieutenant,

the company motor sergeant is likely to be an E-6. TOE authorized rank
- tfor company motor sergeant
V is E-7 (TOE 17-37h).

Frequently assigned personnel have a different

MOS than authorized. Half the company motor
sergeants interviewed, for example, did not have a 63 TOE authorized MOS

series MOS as their primary MOS. for company motor sergeant.'. is 63C (TOE 17-37h).

, Most maintenance sections have found it

necessary to include additional personnel beyond ones Personnel resources allo-

authorized by TOE or MTOE. Certain companies are cated by TOE or MTOE

now operating under a modified TOE in which they are sufficient to accom-.: ,-,,plish required tasks (Par
are authorized only one clerk MOS 76D who is to 2-3, FM 29-2).

manage both PLL and TAMMS. These companies,

however, find that one person cannot handle both jobs

so they substitute an MOS 19E or Mos lB for work in Tool room control is

MOS 76D. No tool room clerk is authorized under one of necessary functions
in maintenance manage-

TOE, yet most maintenance sections find it necessary ment (Par 2-11, FM 29-

to assign a mechanic to work in the tool room, 2). No tool room control
.controlling access of organizational personnel to personnel authorized

l ain TOE (TOE 17-37h).
tools.
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PERSNNE REOUCE

PrcieVrain rmDcrn

rom moio the ractOile Variatiogam nd2) on fuaomt otrine

Ati barquttaions level, temitnnescosQuiyoro iLes onel

-. inmaintenance manage-s

Notes and Interview Comments mitnnescin(TE1-6)
One company motor sergeant is a wheel

mechanic (E-6) with no prior experience on track

4.vehicles. He is attempting to learn about track

vehicles on the job and through a correspondence

course.

There is more personnel turbulence in

battalion maintenance than in company maintenance

% .jsections. Battalion supervisors said that most of
their mechanics left within a year after arrival. One

company mechanic, on the other hand, said that once

~ ... a first-timer is assigned to a company maintenance

section, he stays for his entire first term. Company

.. ,.. *;maintenance supervisors also did not stress the turbu-

lence problem, while battalion maintenance personnel

-N did.

There may also be a difference in skill level

-. between battalion mechanics and company

mechanics. One company motor officer stated that
*.~ .~.battalion maintenance gets the least proficient

4personnel. Also, company maintenance supervisors
did not comment as much as battalion maintenance

supervisors did about the quality of their mechanic's

work.
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p PERSONNEL RESPONSIBUIES

Practice Variations from Doctrine

A The battalion executive officer commonly has
qresponsibility for logistics readiness. He exercises

~. :Ngeneral supervision of maintenance and other
logistical activities of the battalion. The battalion The battalion motor
motor officer is a staff officer primarily concerned officer directs the

withmaitennceandopeatioal eadnes ofthebattalion maintenance
withmaitennceandopeatioal eadnes ofthesection (Par 2-8a, FM

equipment. He monitors the readiness status of all 29-2). Note: conflicts
units in the battalion and prepares reports for the with Par 2-9a, which

* ~battalion commander, executive officer, and the restageswtprci.
of the staff. The battalion motor officer also handles

- external contacts and liaison with other maintenance
activities, i.e., other battalions, support units,
DISCOM, and division staff.

The automotive maintenance technician is the
technical expert for solving complex repair problems.
He also supervises quality control, TAM MS, repair
parts requests, and scheduling of periodic services.

The battalion maintenance sergeant directs
the activities of the battalion maintenance section,

4 which includes the turret and automotive repair sec-
tions, tool room, welder and recovery section. He
supervises the accomplishment of repairs and
periodic services.

The company motor officer is an additional

duty of the company executive officer. Like the
* battalion motor officer, his primary concern is opera-

~.C~ tional readiness of the equipment. He provides

general supervision of the company maintenance
section, ensures that it is attentive to repair of
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PERSONNEL RESPONSIBIUiTIES

Practice Variations from Doctrine

deadlined equipment and takes other necessary

* . actions to expedite repairs. The motor officer also

- "handles external contact and liaison with other

maintenance activities.

The company motor sergeant directs the

company maintenance section. He schedules and

Sassigns work for mechanics and provides general, but The major part of his

not technical, supervision for the TAMMS and PLL duties is to ensure thatclerks.operators/crews perform
clerks. The motor sergeant also frequently acts as a pretive m enancepreventive maintenance

mechanic, doing repair jobs himself. Supervision of (Par 2-8b, FM 29-2).
lett'he vhceThe motor sergeant super-

equipment operators is leftvises and assists the

commanders and platoon sergeants. company's organizational
S, maintenance personnel

and equipment operators
(Par 2-9c, FM 29-2).
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BA7TION/COMPANY DIMJSON OF WORK

Practice Variations from Doctrine

Company maintenance sections perform the The Maintenance Alloca-
same level of repairs as battalion maintenance tion Chart differentiates

sections and pefr l fteronwr hnvrauthorized at company
possible. On rare occasions, companies call on level and those authorized

* - battalion maintenance for assistance, except for at bTtaio level0(Appendix
welding jobs. Only battalion maintenance has a

welder, and he does welding jobs for the companies.

~ .~. ~Battalion requires that a DA Form 2407 be
filled out only for welding jobs. Even this is not Use the DA Form 2407

for all requests for support
always done, as the welder will do jobs for companies maintenance (Par 3-6,

i ~.on an informal request basis without filling out DA TM 38-750).
Form 2407. (See section on Corrective Maintenance.)

At battalion level, the majority of work
4 consists of scheduled periodic services, either 'IQ" or

~' 'S1,"? on combat vehicles. However, at company level The majority of work
sevie (Pa 5-1aF

* Battalion maintenance takes care of half of

the scheduled services for the line company combat

vehicles. Division would like battalion maintenance

to do all services. The presence of the Automotive
Maintenance Technician at battalion level offers

~.better technical supervision. Further, battalion
maintenance personnel are more insulated from

* pressure to get the services done rapidly and are

thought to be less likely to use an 11M-1 pencil," i.e.,

* check off services as having been performed when

they wree not actually done. However, battalion
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BATTALION/COMPANY DIVIION OF WORK

Practice Variations from Doctrine

can't handle all combat vehicle services. Wheeled

vehicle services and the track services that battalion
can't do are handled by company maintenance.

'" -. Battalion also provides or coordinates
.- recovery to companies if company recovery vehicles

are inoperable.

Battalion maintenance handles repair parts

supply in the units that have co-located PLL. In the
iremaining units, each company handles its own repair

parts requests, channeling them through the

battalion.

-.
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MAINTENANCE TRAINING

Practice Variations from Doctrine

OPERATOR/CREW TRAINING

PMCS is touched upon only briefly in

operator's AIT so the operators know very little about
S.> ~PMCS when they arrive at the unit. All newly

.'~ mm"'assigned vehicle operators go through a two-week

: *, ~ driver training course on post which includes some

basic instruction on PMCS. _____________

* T cal thre i noforal r amforEvery unit should have
Tyial thr sn.oma5rga o a formal driver training

operator maintenance training. Most of what program (Par 4-2a, FM

5'..,operators know about PMOS is learned from informal 29-2).

~ ** OJT/work experience from tank commanders, platoon
sereats anduntmchnis._oainennc Maintenance training

sergant, ad uit echaics Nomaitenncefor operators and crews
training for operators is shown on the units' training is combat training and

schedules. should be shown on the
training schedule (Par

~ .~ 4-2a, FM 2 9-2).

MECHANIC TRAINING
A newly assigned mechanic is usually paired

with a more experienced mechanic for training on the

-: job. OJT is not planned or structured and normally

consists only of work experience. Often it is not OJT is a planned and

.7 supervised. Many supervisors realize that some sort tranin 31rocess

of formal training program for mechanics should be_____________

- .taking place in the unit, but maintain that available Unit training program
- ' ~ fciliiesandadeqatenumbrs f taine suer-must be developed and

faciliies an adequte numers oftraine super implemented even though
visors to conduct such programs are insufficient, constraints exist (Par

10-3, FM 2 9-2).
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MAINTENANCE TRAINING

Practice Variations from Doctrine

Some units send selected mechanics to on-post

technical courses. These courses include a four-week

tracked vehicle mechanics course, and a three-week

;, ,wheeled vehicle mechanics course. Space in these

courses is limited, and only about 10% of a unit's

mechanics have been to one of these courses.

Notes and Interview Comments

One unit does have a program for training

operators to do PMCS. Two wheeled vehicles a day

are brought to the battalion maintenance shop where.% -.~
battalion mechanics show the operators how to

perform PMCS. It takes six weeks to do the entire

fleet. The main problem with this program is the

.. ' .. turnover in operators.

Some persons interviewed felt that lack of

p OJT for mechanics hindered the maintenance effort,

• '. because inexperienced mechanics either do not

perform repairs properly or cause further damage

* .- during the course of a repair.

-- Many persons interviewed had the opinion that

mechanics newly arrived at the unit from AIT are not

proficient in the tasks trained at AIT because the

.', institutional training is all self-paced and/or included

littleornohands-on experience. Maintenancesupervisors

would like to get fully trained mechanics from AIT, and

not be responsible for training them to journeyman

level in the unit.

'4
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APPENDIX B

ANNOTATED LISTING OF

LOCAL REGULATIONS AND DIRECTIVES

In addition to the Department of the Army publications listed in the
introduction of the report, the following local regulations and directives governed
maintenance practice in the four battalions studied. Each regulation or directive is
listed along with a brief description of its content and summary of its impact on
maintenance practice.

N". Installation and Division Regulation 750-6, Maintenance of Supplies and Equipment.

This regulation establishes specific maintenance objectives each month for

particular aspects of equipment, such as electrical systems, air induction systems,
or weapons.

Battalion motor officers and maintenance technicians are typically aware of

this regulation. However, actions to implement its provisions are not taken in
practice. The specific maintenance objective for February, TAMMS, was not

reflected on any unit training schedules.

.~ *,Installation and Division Circulars 20-53, Unit Inspection Standards, TAMMS; 20-52,
Standards for Wheeled Vehicles; and 20-49, Standards for Combat Vehicles.

Circular 20-53 establishes unit inspection standards for TAMMS. It is
specifically applicable to inspections by the Inspector General, but unit

-commanders are encouraged to use these standards in their own inspections. The

circular lists specific checks for various TAMMS records, including DD Form 314,
DA Form 2404, and DA Form 2408-14.- Use of Circular 20-53 is left to the TAMMS

clerk.

Circulars 20-52, Standards for Wheeled Vehicles, and 20-49, Standards for
Combat Vehicles are used by two or four units. The checks from these circulars

are overprinted on DA Form 2404's.
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I .Letter, HQ, XX Division, Subject: Scheduled Preventive Maintenance Services,
dated 14 January 1981.

This letter from the Assistant Division Commander for Support emphasizes

the importance of periodic services. It encourages the battalions to consolidate

periodic services and publish them on the training schedule. The letter also

requires more frequent services than DA doctrine for M113's--semiannual in this

division, but annual by FORSCOM standards.

~- Units were working to put this letter into practice. However, they felt that

it was impossible for battalion maintenance to do all periodic services, due to
\. *. ~ limitations of time, personnel and facilities.

A ~ Letter, HQ, XX Brigade, Subject: Brigade Vehicle Dispatch Procedures, dated 20
July 1979.

This letter establishes responsibilities and procedures for authorizing

-~ wheeled vehicles to leave the unit motor pool. It specifies that each battalion have

a dispatcher, and a dispatch inspection point.

Centralized dispatch is not required by DA doctrine and personnel to

accomplish it are not authorized by TOE. However, all battalions follow these

procedures, utilizing personnel taken from elsewhere.

-,. External SOP, XXX Maintenance Battalion.

This directive standardizes procedures for turn-in of equipment to support

maintenance by customer units. Rt covers preparation of the equipment, including

specification of items to be removed and items to be left on the equipment at time

-~ of turn-in. It specifies that all wheeled vehicles will be brought to the support

shop, while major assemblies from tracked vehicles may be inspected in the unit

q. -motor pool.

* These procedures are being enforced by the shops of the Maintenance

Battalion.
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p Letter, HQ, 2nd Battalion, xX Armor, Subject: Battalion Maintenance program
(SOP).

This 27-page document provides maintenance goals and standard procedures
for:

Wheeled Vehicles
Motor Stables
Maintenance Training (to be published)

* Command Inspection
Periodic Services
incentives
Maintenance Emphasis and Programs

These procedures closely follow DA doctrine. The document also meets an

inspection requirement that each unit have an SOP. In practice, more informal

procedures are followed.

Annex F (Tank-Automotive Maintenance) to 4th Battalion, XX Armor Garrison SOP.

-. ~.The cover portion of this 33-page document establishes responsibilities of

the commanders and staff officers, and is followed by appendices for:

Maintenance Organization
* Repair Parts Supply

DS8 Maintenance
~ *..~.Wheel Inspection Program

Oil Analysis
Special Purpose Engineer Equipment
Tools and Test Equipment

F Controlled Exchange
- .. Vehicle Markings

Safety
Reports

**~ Publications

As with the SOP for the 2nd Bn, XX Armor, the procedures are not always

2 followed in practice.

~ Company Maintenance SOP, B Company, 4th Battalion, XX Armor.

:~ :. eviewThe document is dated 1 April 1976. It has a cover letter indicating a
revie and update in December 1980, done in preparation for an inspection. The

company SOP has specific directions for personnel in the shop office and covers the
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I :minutiae of maintenance operations not covered in the battalion SOP, such as
cleanliness of the motor pool, line-up of vehicles, and sign-out of tools.

-. There was only one copy of this document in the motor pool, indicating that
it was probably not widely disseminated.

Maintenance SOP, 2nd Battalion, XX Infantry.

The automotive maintenance technician of the 1st Battalion, XX Infantry

was using this SOP, dated March 1976, as a basis for preparing a new SOP for his

.'. battalion. It describes the way he believes maintenance should be done, not the
way it is currently done in the battalion.

Maintenance SOP, 1st Battalion, XX Infantry.

This publication describes desired procedures for scheduling maintenance

services. Appendix 1, pages 10-12, has a detailed listing of responsibilities for
various maintenance personnel. All procedures in the SOP conform to DA doctrine.

I A comparison between the SOP and practice was not completed in this

battalion.

Activity Planning Calendar, 2nd Battalion, XX Armor, March-August 196 1.

The calendar lists major activities scheduled for the battalion during the
next six-month period. Examples are periods of tank gunnery and platoon tactical

training.

Training Schedules: 2nd Battalion, XX Armor; 4th Battalion, XX Armor; 1st
* . Battalion, XX Infantry; 1st Battalion, XX Infantry.

eahThese training schedules list the training activities for the companies of

eahbattalion during the periods shown. Schedules are for RED, AMBER, and

GREEN periods of the training cycle. RED is post support, GREEN is total
training, and AMBER is a combination.
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I The training schedules provide the types of activities that are part of the

training routine, training periods, and the time allotted for maintenance in
* proportion to other activities.

Programs of Instruction: Track Vehicle Mechanic Course, Post Logistics School;
Prescribed Load List Course, Post Logistics School; and Power Generator Mechanics
Course, Post Logistics School.

Z ~- These three programs of instruction were the only ones available at the time

of the visit to the post Logistics School. They list the course objectives, the

tasks/subjects taught, and the number of instructional hours allotted to each
* task/subject.

These POI's are examples of the type of technical training that can be

provided to units at the installation.
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APPENDIX C

'~ .. fMAINTENANCE FORMS

p Copies of the various DA and local forms employed in operator and
organizational maintenance are provided in this appendix. DA forms are presented
first, in numerical order, followed by local forms or local modifications of DA
forms.

4
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EQUIPMENT INSPECTION AND MAINTENANCE WORKSHEET
5, , F. this I-.. ~ Ter J0.7 o: he .4 . .n.n CU t hes Ott,.. of th. 0e., CS..t at S8tat LaieiC.

Th~locoaC TOATS

5,Reg 20-49 115 Apr 80 "TE

INSTRUCTIONS.- perform. each Check Isted An the TK applicable to the inspection performed. followng the sequsence listed Art
penanaac 14. com.plete fom.as follows;:

SJCOLUMN a - Enter TM! itema nutmber. COUNd Show aatv action for deficiency or short-
54 ~ ~COLUMN b - Enter th. applicable co..ditiot sats symbal coming lihted to Colwumn c.

COLUARMC - Eas.! deCOLUnc4K en -hoIndividual ascertainin~g completed coffecLiva.

:.~. ~.ALL INSPECTIONIS AMC EQUIPMENT CONDTIONS ACCORCECON THIS FCAM HAVE OEcra DETERMeaCO
IN ACCORDANCE WITH DIAGNOSTIC PROCEDURES AND STA AlDARDS In THE Tie CITED NEREON.

Jr-C. eaIAt*(P-cah(4.,JHe. a, ,HH isw aaae - Ta.. It.. "s-m ates lMSArin-C. Jule.aal -$* TS. 9 aNlog

ITIMISTATUS DEFICIENCIES AND SHORTCOMINGS CORRECTIVE ACTION "f
I CORRECTED

lt IOil level below add or over
[ Jfull on dipstiCk .

* - 2 - j ~2Runs with distinct-unusual ________________noiset______ __
3 Loose/bare %wires causino _____________

arcing

*~~~~~~~ I F xreo~ts max RPM (Not Inad ________________

2640 RPM) _______________

1M14sion orlo hrapsnlni

%.9 A~'ny exhaust leaks ___

aPi4rk rernvetl ?NOP- or will

- not start _ _

2 Cracked A leaking _______________ ___

*~~~ Loose connector_____________________

41 Hold down bolt missing _______________ ___

5 One or more batt missina. _______________ ___

-e unserv. * or will not crank _______________

.- eo ., S engine _ _ _ _ _ _ _ _

,%..6 Specific gravity below I___________________al, I minimum operating level

hi 
-~~~ Shorted/faulty cable/wr ________________

Ppvp-rse polirity______ ______ -

DAFl a2404
Flo W INGs-

Repdce s'o
S taalal oY

46
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U

. I :
IICN STATUS DEFICENCIES AND SHORTCONINGS CORR9CTIVE ACTION wCI

eCORRCT9O

Broken or loose terminals

TRANSMISSION/FINAL DRIVE

Inoperable unit must work I
in all ranges

% : p Defective oil Qressure. sending unit

I Unsrvicable master cylin-_
d i Ider

,-.wa Lo J ' akina saalg

r Tr~ntmi,;inn shift linkaael
broken or out of adjustment1

Oil_1pvIlhalowadd or
over full on dipstick

7 Final drive fluid level
• 'more than one inch below

2 - Mounting bolts or washers
- missing

Final drive breather
clogged or missing

I Final drive %haft not I______

V~~~~~ ~~~ MPI ~st raI cafaty cwitrh ______________________

inoperative

S- Oil cooler leaking

Trmarat4u0__fin________________

-- aDamaced fan shrouds
affecting cooling _

- IAir roflartnrc eamaoed _

affecting cooling

6 Heat shield missing

~FUEL SYSTEM

- namagad fuel Ijne affect___
ing flow

.,, . ... Any f,,al leak

Fuel shutoff: valve _I1OP
..- (from driver's comoartment)

4 Cap/seal missing _

Linkatie binding or missini _

ATR CI ANFR_ __

11: Air cleaner ducts missing
S or damaged

.. ' ' , " " ", " . - * .S. . . .. QINTING . FVICLt I -A7 .3.i%"2

67
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?CM! STATUS DIFICICICI ANO SHORTCOINGS CONINECTIVI ACTION pug.N

2 Clamos missing nr notSseal ing

I Roth air rlner blower I
motors on same side INOP

Air filtr h~g irmna.4 _

I loose
6 Cmoartment bent, door

gasket broken, torn or

missing,

7~nnr mi_ _ _ _ _

STARTFRa SvcTFM ________________

"" Dfl .i' r Imi np rti fvp rplay

motors inop or screen,ltj.tn
w missing.

BRAKES
, , Inop, to include parking

2 Leakina brake fluid

3...j Linkaoe bent or out of ________________

-"""adjustment. inoo

4 Will not lock in park

oosition.

- Pressure drops, Pedal moves

when held,

," '-" TRACK & SUSPN_ _ _ _N

-1 Rrokonl igsin torsion

- bar(s)

IlnSr rnaawhp! hearinn _

gi pnrt rnllpr hoArinn_

PoRnt nr .Iar'ing* whoapiS ______________

* 68
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p!:: . .~ ~-

I TEN STATUS DCFICIENCICS ANO SHORTCOMINGS CORRICTIV! ACTION wro
CORA(CTSO

affecting proper trackina

4 Track & End connectors

"' "i exceeding wearout limits

I- rkp trck pim____mec

blacks or oads or end I I
' '"* J convectors

Unser sprockets broken or _%'" "': -- hont- hnltK lnncp nrJ

missina. I J
- _________________I __________________

71 Unser tires on roadwheels

S Roadwheel or idler wheel t _missinn

- ',iooort Roller- lnotp. _...

cracked. rouon surface. r

10 Grease leaks at hub(s) I

I I Track adiustino link
. . I missing.

12 Road'vheel arm bent. broken _

p or missing, _ "

-I [ tIuo bolts loose or mis-ina.

4. 14 'Two r mnr1e0h0n k mion

l Trav ,djilttPr hrnka n nr_N inop.

.- 17 Elongated roadwheel mount-i

ini
"'" IR) Hear nlatp mi-slrnq,I

119 Dead track shoe, 3 or more deaj

- * ,.4, ,,&,' I .'A'.# ,It,'G GF ,- ;)?"*'-'

69
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* * - - v . - -- j. - .

I".. STATUS DEFICIENCIES AND SHORTCOMINGS CORRECTIVE ACTION W.Cm

HULL CONNHCTUO

-• Hatrh securing latch inop

7 Htcrh seals torn, missing

I Locks loose, missing

a-,. ,I Hull drain olus missin_"; 1 Pi, n l n t mp in0,. I

r n n valve ino0 broken__

missing, handle missing

Fondr stor'ao _ __ covers_ _

bent, broken hanole missing _

~LTGHT;

Broken or bare wire _

-",. nop service drive & tail1
lignts

- -IN DRIVER'S COMPARTMENT

- Driver's hatch inoo or

..! . missing? I T l scape hatch inop or

missing

11 M27 Ppriscooe--chipoed,

crackeo, dirty, or inter-

nn nitc ota
- ln' EorInnS unser ________________

VISION BLOCKS

I Visinn blocks damaoed or
painted over impairing

9-- Missinn blocks

1'9

~ ,~ - - GRILL DOORS

I Rnlt ctrinnadlmissing
..m2 Minna tislinalbrmk- n

-MAIN GUN

- Primary/secondary fire

control--Eitner system

tn_ fire on fire

b 2 Bore evac missing or _

loose

Tube dirty/rusty

Any tririer stuck in

closed position

70
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ITEM STATUS DICI¢ES AND WORTCOMImGS CORmECTIW ACTIOS
N O .

C @9N GC I C T

-- Four or Morammo rAk __

inop

.z 6 Four or More rOadY round _
rack locks inop
Cannot ho hnrPtaght d

bulges

0 Rprnil qVxtem 1Pknn

' 1"i- "-__parts on breech

or not laced

Elevation cvlinder info

~~ ~~* - - ~~RECOT1 t4CHANUM _______________

hydraulic lines or fitting_.I nnc nr hefa n nRindrt

tape

2%" 3 Improper oil level

BREECH MECHANISM
I Falls to operate--will not

open or close

2 - Rounds fail to extract

- TURRET MOTOR

2 LoS*b/defpEt1yv 2arts thati
• prevent traverse, elevatto

- T .,... r......, mark ______________________

- - nop either Power or--
'-: -: manual

4 Torrat elevatino mimh f9vl___
* - to operate in either'power

ur UdGUZd mdooe

S Turret power control- -
,. -elC_-ne %KUn.-away turret.

-% 6 Turret creeps-

7 Excessive backlash
Turret drifts

u.- .;%f4PAVhI ORI.4TING Ci1?-1.

71
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--1;T. -W7T- 47 7 -7 ;7 k- ..-.7-: ~ --- .- x.

~ *~-~- -INITIAL

T 4SAU p..MCZ N MRCW001 ORCICATO

.-iT - Traverse mechanism_ _ _ _ _{ ~ Gunners control_ _ _ _ _ _

* 1 1 ~~~~~TNSTRUIIFNTS I________________
.I....... tnt rxlihrA tPd1I_ _ _ _ _ _ __ _ _ _ _ _ _ _

Ntn-tc__hcnknn n

I or two or more mounting I_______________ ___

0. iL. 16 z M 5fI __________________

3 Rance finder--loose, does I_______________
not functi~on or end flous-
Ini m~pT nroI 1flr n'_________________

*. - ~~~~~Ranne finder-twn or mor, _______________

* ~~~~~~~bolts missing j_______________ ___

V ~~~~~~~broken or damaged _______________

improper response _______________

2 ObstrUctad viewino _________________

- tin rptirla ____________________

6 lNo illunination________ ________

r~, , rIn!n IjApiflI_ F_________________

2 No ow r________________
I Tripoers inoo ________________

- ' FRIF S r-nmTROi S Any Amnfl ________________

HANDLES, MISC. ________________

3 1 No oower _________________

4 Switches broken

5 Wiras broken or detachad

6IR Hlinh VontRaJe Crhlis frapd4 ________________

or broken

- 1AIiqa-t nl..4u..hintijng nr . C

Ov*.S. ;'.Aft4&T i ,.TIO FVCE %976Z73*2
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J
1  

*J TNIMITIA6
SlC1 STATUS IFSCII CICu AND iGORTCOINGU CONRKZnVr ACTION wNIN

NO. CONIECT IOa & E

- - Computer improperlv installed.
does not operate either

.MIl050 Telescooe
1 lnnn________________

. I mpn.n.,pry mnintpA 1

J l Obstructod viewing
4 Ballistic arm improperly laced

- or two or more mounting bolts _

".S~..*. - Ballistic sheild missing or doe,
not open & close

6 No reticle illumination

,-. ". CDR*S CUPOLA
I.. 1 Hatches & Latches inop _

- nbstructed vision of 40% armore________________ ___

- TC to Driver conuno i _

1 Blasting machine inop
2 Trlaaers tnoo

- -. .1RrUE IfT . ______________

Tnoor missifa

11 1rannnt he alianod with Gun
,.

Whito i-r Rpef 14eht ion

1 Ground straps missing

-- Matching unit inop/does not
match elect.

T'O way comno not possible

4 No intercom between TC & driver

SEATS & BACKRESTS

1 Migsino seats nr backrest,

- t'.ntin2 hnlt lose or missino

73
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STOCK NO. -NOUN____________

TM____________ DATE____

FIG ITEM PAGE VEHICLE______

DESCRIBE FAUL __ _ __ _ __ _

ORDERED BY PRIORITY_______________

STOCK NO.NON_____________

TM DATE______________

4~ FIG ITEMPAEVHCE______

- ~ .DESCRIBE 
FAULT__ _ __ _ _ __ _ _ __ _ __ _ _ __ _ _ __ _ _ __ _ __ _ 

_ __ _ _ __ _ __ _ _ __ _ _ __ _ _

ORDERED BY PRIORITY___________________

- STOCK NO. NOUN____________________

TM DATE__________

FIG ITEM PAGE VEHICLE_______

z.. ~DESCRIBE FAULT__________________________________

ORDERED BY PRIORITY_______________

%%**.STOCK NO. NOUN________________

TM DATE____________

FIG ITEM PAGE VEHICLE_______

DESCRIBE FAULT_________________________________

ORDERED BY PRIORITY______________

STOCK NO. NOUN________________

. TM DATE_____________

FIG ITEM PAGE VEHICLE_______

DESCRIBE FAULT_________________________________

'' ORDERED BY PRIORITY_________________

74



i .}. AOAP 140NTHLY REPORT

i__"_Co, Date

- SECTION I (REGULAR SAMPLES)

1. TOTAL NUMBER OF OIL SAMPLES REQUIRED

s I: 2. TOTAL NUMBER OF SAMPLES SUBMITTED TO AOAP LAB

3. TOTAL NUMBER OF SAMPLES NOT SUBMITTED AND REASON

UNIT END ITEM COMPONENT REASON/JOB ORDER

ATTACH ADDITIONAL SHEET AS REQUIRED

4. PERCENTAGE OF AOAP UNIT PARTICIPATION

SECTION II (SPECIALS)

1. TOTAL NUMBER OF AOAP DIRECTED RESAMPLE REQUESTS

2. TOTAL NUMBER OF RESAMPLES SUBMITTED

a. NUMBER OF AOAP LAB REQUESTED FILTER AND OIL CHANGE STEDNON-

'V b. NUMBER OF AOAP LAB REQUESTS PLACING VEHICLE IN "SUGGESTED NON-
OPERATIONAL STATUS" PENDING RE-SAMPLE RESULTS

c. NUMBER OF AOAP LAB CONFIRMED COMPONENT REMOVALS

UNIT END ITEM COMPONENT DATE DEADLINED JOB ORDER

3. PERCENTAGE OF AOAP LAB RE-SAMPLE REQUEST COMPLIANCE
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